and the point-arboricity of a graph. In particular they proved that an analogue of Heawood's theorem holds for the point partition numbers.
In the present paper it is shown that the bounds provided by their result may be improved for graphs of large girth. Finally, using a method of Erdos, it is
shown that there exist graphs with large girth and large point-partition number.
1. Introduction. For a graph G, let z5(G) denote the minimum degree of the vertices of G. A graph G is said to be k-degenerate if every induced subgraph H oí G satisfies the inequality 8ÍH) < k. The point partition number of order k oí the graph G, denoted by p.iG), is the minimum number of subsets into which the vertex set of G can be partitioned so that each subset induces a ze-degenerate subgraph of G. The point partition numbers were introduced by Lick and White [7] , [8] as generalizations of the chromatic number and the point-arboricity of a graph. The parameters p0(G) and pyiG) ate respectively the chromatic number and the point-arboricity of G. For definitions not given here, see [4] .
For a graph G of given positive genus, Heawood [5] and Kronk [6] Heawood's bounds on the chromatic number of nonspherical surfaces have proved to be sharp, however the bounds provided by Theorem 1 are not sharp.
Erdös [3] has shown that for every n and t there exists a graph G = G(z2, t) of chromatic number n and girth at least t.
Theorem 2. For every n and t there is a graph G = Gin, t, k) with piG) = n and girth at least t.
However, for graphs of given genus it is possible to bound piG) in terms of the girth g(G). An n-critical graph is a critical graph with piG) = n, every graph with piG) = n contains an zz-critical subgraph.
Lemma 2. // G z's an n-critical graph then ¿5(G) > (k + l)(n -l).
This is Theorem 4 of [7] .
Let p(G) = n and suppose first that G is zz-critical. From Lemmas 1 and 2 we have (6) 8y -8 + 4p > 2q > (k + l)(n -Dp. 
This is due to Turan [$i].
Combining Lemma 3 with the dexter inequality in (6) we see that p > 2(k + l)(n-1). Then (6) gives 4y-4>((k+ l)(n -l)-4)U+ l)(zz -1) so that (7) (k + l)2n2 -2(k + l)(k + 3)n + (k + l)2 + 4ik + 2 -y) < 0, which gives (1).
If G is not zz-critical then it possesses an zi-critical subgraph H which also has no triangles, and the bound (1) holds for piH).
Proof of Theorem 2. The following proof is based on the method of
Erdös [3] . Let t be given and let e satisfy 0 < e < t (i) There are fewer than s/t closed circuits of t or fewer edges;
(ii) There are at least ik + l)s edges in common with each K . We choose one such G and delete all edges contained in a circuit of t or fewer edges to give a graph G of girth at least t. We have deleted at most s edges from G so G will have at least ks > kp edges in common with each K . This is Proposition 3 of [7] .
Thus any p vertices of G induce a subgraph which is not ze-degenerate. Therefore G has girth at least t and (13) PiG)>s/p = sVt which completes the proof of Theorem 2.
4. Proof of Theorem 3. Suppose that piG) > n. Then there is an induced critical subgraph H oí G with piH) = piG) and 8ÍH) >ik + l)n. Clearly giH)
> giG) and y(W) < yiG). If giH) = <x> then H is a finite tree and so piG) = 1.
Otherwise, we embed H in an orientable surface of genus y(W) and from now on p, q and r will denote the number of vertices, edges and faces of H. Let R. J.COOK giH) = g, then every face of H has at least g edges on its boundary, and also 8iH)> ik + l)n. Thus (14) 2q > gr and 2q > ik + l)np.
Substituting in Euler's formula we have (15) 2 -2y < 2 -2yiH) = p -q +r< qi2g~l + 2U + l)-1«-1 -l) so (16) qiik + l)gn -2U + l)zz -2g) < 2ik + l)ngiy -1).
For y> 1 it follows from (2) that ik + l)ng -2nik + 1) -2g > 0. Hence (17) p < 2qik + I)"1«"1 < 4g(y -1)/(U + Dng -2g -2nik + 1». This completes the proof of Theorem 3.
